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AKTYaJIbHOCTH TE€MBbl.

B coBpeMeHHBIX YCIOBUSIX TpHU pa3pabOTKe MEPCHEKTUBHON aBUAIMOHHOMN
TexHUKd (AT) TpenbsBIAIOTCS TMOBBIIMICHHbIE TPEOOBAaHUS K CKOPOCTHU IMOTYYEHUS
HOBBIX PELICHUH, ONpPEEICHUS AIbTEPHATUBHBIX BapuaHTOB ucnonHeHus. Co3nanue
KOHKYpEHTOCTIOCOOHOW AT BO3MOXKHO TOJIBKO C MPUMEHEHUEM JIYYIIUX PEIICHUM,
MOPTOMY  HEOOXOJUMO  HCMOJb30BaTh HApPaOOTKM CTOPOHHHUX  OpraHU3alui,
MIPE/ICTABJICHHBIX B BUJIE TATEHTOB, HAYYHBIX CTaTEH U IPYTUX MyOIMKaIHil.

OcyiiecTBiieHHEe TIOMCKAa HEOOXOJUMBIX  JOKYMEHTOB IO  IIMPOKHUM
TEXHOJOTMYECKUM JaHAmadTaM, KaKk OCHOBHOM CMOCOO TONydeHHUs MOJA00HOMN
nH@opmaruu, kpaitHe 3arpyaHeH. [Ipu npoBenennn nateHTHbIX ucciaegoBanuii (ITH)
[0 TEXHOJOTMYECKUM JaHAmapTaM XapaKTepHO Hajguuue OOJILIOr0o KOJIWYECTBA
HECTPYKTYPUPOBAHHOW MH(OpMaUu O JOKYMEHTaX, yJIOBJIETBOPSIONIMX KPUTEPUSIM
oTOOpa MpU MOUCKE IO KIIOYEBBIM CJOBaM. TeXHOJIOTWYECKHE JaHAmadThl, Kak
IPAaBUJIO, ONUCHIBAIOTCS 00bEMHBIMH 00JIaKaMU KJIFOUEBBIX CJIOB, YTO U 00YCIIOBIMBAECT
00JIbI1I0€ KOJUYECTBO PE3YIHTATOB OTOOPA.

Hcxons u3 aToro, TemMa paboOThl, HallpaBiICHHAs HA MCCIEA0BAaHUE METOJOB U
CPEICTB aBTOMAaTU3ALMK MATEHTHOT'O MOUCKA MPHU pa3pad0TKe aBUALIMOHHON TEXHUKH,
ABJIIETCS BECbMa aKTyaJIbHOM B Mpoliecce dKCIuTyaTaliii 60pTOBOro 000pyAOBaHUS.

O0beKkT wuHCCaeI0BAHMSA: T[ATEHTHBIE HWCCIEIOBAHUS, MPOBOJUMBIEC TIPH
pa3paboTKe aBUAIIMOHHOM TEXHUKHU.

IIpeamer wucciieq0oBaHMA: METOAbl IIPOBENECHMSI IATEHTHOIO IIOMCKA C
HCIIOJIb30BAaHUEM CPEJICTB ABTOMATHU3ALIUU.

Heab ucciaenoBanms: nopbluieHUE 3PPEKTUBHOCTH MPOBEACHUS MATEHTHBIX
UCCJICIOBAHUNM TIpH pa3pa0O0TKe TMEPCINEeKTUBHON aBUAIMOHHOW TEXHUKU 3a CUeT
MCIIOJIb30BAaHUSI METO/I0B aBTOMATHU3AI[UU TTOUCKA.

3apaum uccjie0BaHUA:

e aHaiM3 MpPeAMETHOM  o0JacTH  MPOLECCOB  NPOBEIACHHS  MATEHTHBIX
HCCIICIOBAHNM;
e paspaboTka GyHKIIMOHATHHOU MOJIENH miporiecca npoBeaeHus [1N.

e paspaboTka KoHIenTyanbHOi Moaenu cuctembl ACIIII.



e 1popaboTKa BOMpPOCAa HCIIOJIb30BAHUSA TEXHOJOTHUU IMOCTPOCHUS CTPYKTYpPHO-
(YHKIIMOHATIBHBIX TEXHOJIOTHYECKUX CXEM I OMUCAHUS 0OBEKTOB MOUCKA.

e ananu3 npeaMetHoil obnactu «COC JIA», BbIIENEHHE XapaKTEPUCTHUYECKUX
npu3HakoB 00bekToB COC JIA 115 moucka.

e pa3paboTka METOAMKH (PopMUPOBaHUS TU(PPOBBIX TOMCKOBBIX 00Pa30B 0OHEKTOB
B pa3pe3e aBTOMATU3UPOBAHHOTO (hopMynrpoBaHus mouckoBol 3agaun B ACIIIL.

e paspaboTka MeTOAMKU (QopMupoBaHusi cemantuueckoro siapa ACIII ans
POBEJICHUS] ABTOMATU3UPOBAHHOTO MOMCcKa 00beKTOB (Ha mpumepe COC JIA)

® JHAIM3 METOAOB TEMATUYECKOTO MOJEIHUPOBAHMS Ui KIIACTEPU3ALAU
pe3ynbtaroB [1U;

e pa3paboTKa METOJIMKH IPYNIHUPOBKH (KJIACTEPU3AIINH ) PE3YJIHTATOB IMOUCKA.

e pa3paboTka KoMnbloTepHOI Monenu nporotuna ACIIII;

® [IPOBEACHHUE SKCIEPUMEHTAIBHBIX UCCIEIOBAHUN pa3pab0TaHHON METOIUKHU;

e (opmupoBaHue peKOMEHIAIUN M0 NPUMEHEHHIO MPEII0KEHHBIX PEIICHUN 10
ABTOMATHU3aLIMU IIPOLECCAa NATEHTHOTO IMOUCKA.

Metogosoruss M MeToAbl HCcCaeg0BaHMsA. JUIsI NOJNy4eHUST OCHOBHBIX
pEe3yNbTaTOB  JMCCEPTAlMOHHOM  pabOThl  HMCHOJB30BAHBI  0a30BbIE  METOBI
MaTeMaTH4YeCKOro aHaiau3a, METOAbl CUCTEMHOI'O aHajiu3a, METOAbl TEOpPUHU
BeposiTHocTel. Takxke, B paboTe MCHOJIB30BAIOCH KOMIIBIOTEPHOE MOAECIUPOBAHUS B
MAKEeTEe MPUKIIAIHBIX IPOrPaAMM.

1. IlaTeHTHBIE UCCIIEIOBAHNUS B 00J1aCTH Pa3padOTKU ABUALIMOHHOM TeXHUKH

OmuuM 13 3HAYUMBIX U 3(PPEKTUBHBIX METOJOB MPOTHO3UPOBAHUS PA3BUTHUS
KOHCTPYKIMH, TEXHOJIOTHYECKUX IPOLIECCOB U METOJOB IPOU3BOACTBA aBUALIMOHHOU
TexHUKU (AT) Ha cpeqHECPOUYHYIO TEPCIEKTUBY SIBISIOTCS MATEHTHBIE UCCIIEI0BAHMUS.
[Tox naTeHTHRIMU UCCIEI0OBAHUAMU IOHUMAKOTCS UCCIEA0BAHUS TEXHUUYECKOTO YPOBHS
Y TEHJICHIIMU DPA3BUTHUA OOBEKTOB TEXHHWKH, MX IMATEHTOCIIOCOOHOCTH W MATCHTHOU
YUCTOTHI HAa OCHOBE IMATEHTHOM U JApYyrod HayYHO-TEXHUYECKOW HH(POPMALIMH.
Onucanue n300peTeHus, B KOTOPOM OTPaKaIOTCsI KOHKPETHBIE HHKEHEPHBIE PEIICHNUS,
o0NagaeT 3HAYUTENIbHBIMU IPEUMYIIECTBAMU 1O CPAaBHEHUID C  JPYTUMU

UH(OPMAIMOHHBIMA HMCTOYHUKaMH. MaccuB 3asiBOK U ONUCAHUNA H300peTeHui



XapakTepu3yeT TEHACHIMIO HAYYHO-TEXHHUYECKOrO Iporpecca, IO HEMY MOXKHO
MOJIYYUTh HE TOJIbKO KayeCTBEHHYIO, HO M KOJIMYECTBEHHYIO OIIEHKY HauOosee
NEPCIIEKTUBHBIX HaIpaBiieHU pa3Butus AT.

BpemenHnoii nHTepBasl pa3BUTHS M300peTeHUl oT 3kcriepuMeHToB B HUU u
nabopaTopusax, B KOTOPBIX OHH 3apOJUINCh, 0 PhIHKA COBITA, TJI€ OHU BBICTYNAIOT B
MaTepHabHOU (hOopMe B BUJIE TOTOBBIX U3/ENIUNA, OOBIUHO COCTABISET B aBUAI[MOHHON
orpaciu 10-15 ner, mosToMy HauOombllee 3HAUYCHUE TMATEHTHAs HHQPOpMAIUI
npuoOpeTaeT AJisd CPEHECPOUYHOTO MTPOTHOZUPOBAHUS, XOTSI MOKET ObITh UCIIOJIH30BaHA
U I KPaTKOCPOYHBIX NPOTHO30B. TEXHUYECKOE HaIpaBIEHUE, pa3padOTaHHOE
CEroJHsI MCCIEAOBATENSIMHA, W CTABLIEE JUIA HUX IPOMIACHHBIM JTalloOM, OCTa&TCA
aKTyaJIbHBIM JIJIs1 IPOU3BOJICTBEHHUKOB, Ha TpoTskeHun 10-15 mer.

[Ipyn BbINOJNIHEHHH Hay4yHO-HcclieqoBaTenbckol padotel (HMP) mnarenTHbIE
UCCJICIOBaHUS TIPEAYCMOTpPEHbl B TexHUYeckoM 3amaHuu (T3), B ToM ducie B
OTHOLIEHUMU pe3ysbraToB IIM, a Takke OTBETCTBEHHOCTH CTOPOH 3a IOCJEACTBUS,
BbI3BAHHBIC BBINIOJIHEHUEM MX B OrFPAaHUYCHHOM OOBEME WM OTKa30oM OT
UCIIOJIb30BaHUs UX PE3YJIHTATOB.

Heobxoaumocts npoeaenus 1M npu BBITOTHEHUH COCTAaBHBIX YacTed paboT
WM Tpu  pa3paboTKe KOMIUICKTYIOIIUX W3ACJHA, MaTepUalioB, TEXHOJIOTHH,
OCYILIECTBJISIEMBIX 0 HCXOAHOMY TEXHUYECKOMY 3aJlaHHI0, ompeaensieT [ 0JoBHOM
HCIIOJIHUTEIb PadO0ThI B COOTBETCTBHH € T3.

Pesynprartsl [I1 oTpakaroTcst He TOIBKO B OTYETE O NATEHTHBIX UCCIEN0BAHUAX
(OIIN), HO U B TEXHUUYECKUX YCJIOBUSAX U CTaHAAPTaX HA pa3pabOTaHHYIO MPOAYKIIHUIO,
B JOKyYMEHTAIINH, CBSI3aHHOU C OIIEHKOM TEXHUYECKOTO YPOBHS U KaueCTBa MPOYKIIHUH.

I[IM1 B momHom o0beMe B coorBercTBHU ¢ [ OCT P 15.011 - 96 moipKHBI
MPOBOJIUTHCA HA HadanbHOU craauu HUP, a B nanpHeimeM Ha BCeX CTaAUsAX HAYYHO-
MCCIIEIOBATENbCKUX, OIMBITHO-KOHCTPYKTOPCKUX pPabOT HAyYHO-HCCIICTOBATEIHCKUX,
OMBITHO-KOHCTPYKTOPCKUX padboT (HUOKP), cBsI3aHHBIX ¢ cCO3MaHNEM, TPOU3BOICTBOM,
peanusanuen, COBEPIIECHCTBOBAHUEM 17} HCIIOJIb30BaHUEM MPOAYKITUU
MIPOU3BOJICTBEHHOTO  HA3HAYE€HUs, PEKOMEHIYETCA JOMOJHATh  HCCIEIOBAHUS

HN3Y4YCHHUCM BCEX HOBBIX MATCPHAIOB. 910 onpeaAcisACTCda TCEM, UYTO 00BEKTaMH
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MATEHTHON OXpaHbl MOTYT OBITh KaK CaMH M3JIEHsI BO BCEX aCMEKTaxX MX UCIOTHEHHS
(cxembl, KOHCTPYKITUHU, TEXHOJOTUN M3TOTOBJICHUS U T.II.), TAK U METOJbI (CTIOCOOBI)
UCIOJIb30BaHUSl NIPU IKCIUTyaTalluu (CrocoObl U3MEPEHUM, perucTpaiuu, oopadoTKu
uH(pOpPMAaLIUHU U T.I1.).
ITIpoenenue 11U Bktouaer:
e ompejeNeHue 3a1a4 U pa3paboTKy 3a1anus Ha nposeaenue [11;
e ompejereHre TpeOOBaHUI K MOMCKY MAaTEHTHOM U JPYyroi JOKyMEHTAIHH;
® T[IOUCK M OTOOp MATEHTHOW M APYro MOKYMEHTaluu U o(opmiieHHE OT4YeTa O
IIOMCKE;
® CHUCTEMaTHU3allMIO0 U aHaJIU3 OTOOPAHHON JOKYMEHTAalluH, MOJATOTOBKY BBIBOJOB U
PEKOMEHIAINI;

e odopMieHHe pe3yabTaTOB UCCIIEIOBAHUN B BUJIE OTYETA.

Nudopmanusa no BeIOOpPY cTpaH M IIyOMHBI moucka no BunaMm IIW mpexacraBiena B

Tabume 1.

BuA NaTeHTHLIX Crpaun PerpocneKkT1sa

nccnenoBaumn
YPOBeHb TeXHUKH

O6n3aTeNbHO CTPaKL B
KOTOPBLIX TPAAUUMOHHO
Benyrca paspaborkm 8
06NACTH KOCMUUECKON
TexHumnkn: PO, CLUA,
crpamnl EC, KHP, Sinowus,
Muamna

npocrarouno 10 ner*

MareHTHan YMucToTa PD u cTpaHn, B KOTOpbIX | 25 neT** (¢ yweTom
NNaHMUpyeTcs BO3MOMXHOCTH
peanmM3aums NPOAYKUMM | NPOANEHMA CPOKa
NeNCTBUR NATEHTA)
NaTeHTOCNOCOBHOCTL | be3 orpanmnuenmns 6e3 orpaHuyeHmns

* O1pacnossio poxomenauymm ~ 25 ner
B Poccmncxon Oegopaiummn 8 OTHOUWMHMN HIOODOTEHMN 111y NOwcKa cocrasnser 20 ner
¥

Ta6nuna 1. Beibop cTtpan u riryounsl noucka mo suaam [N,

[Tpu noucke maTeHTHOM MH(POPMAITUN UCTIONIB3YIOT AJIEKTPOHHBIE PECYPCHI:
. Aunnekc. [laTenTsl, co3naHHbIe Mpu cofeicTBUN DeaepalibHOM CITYKObI 110

MHTEJUICKTyallbHOM coOcTBeHHOCTH (PocmarenTa).



OTtpacieBble METOJAMYECKHE PEKOMEHJIAIMU HE PEKOMEHAYIOT HCMOJb30BaTh
JAHHBIN pecypc, HO JJIsl TOJTHOThI KAPTUHBI MATEHTHOTO MOUCKA, KaK JOMOJIHUTEIBHOE
cpenctBo noucka, bJ] MoxeT ObITh UCMOJIb30BaHA AJIA I100aIbHOTO MOUCKA, TaK Kak
00J1aJ1aeT HEKOTOPBIMU MPEUMYIIIECTBAMHU, TAKUMHU KaK MPOCTOTA U JOCTYITHOCTb.

«  ®denepalibHOE TOCYAAPCTBEHHOE O10KEeTHOE Yyupexkienue «DenepanbHbiii
UHCTUTYT MpombilnuieHHOW cobcTBeHHOCTH» DOUIIC ba3a maHHBIX pPOCCHUUCKHUX U
MHOCTpaHHBIX n300perenuit https:/mew.fips.ru/iiss/.

»  Basa mannbix aBropckux cuzaerenbcts CCCP http://patentdb.su/.

 IudpoBas mmatdpopMa MOUCKAa MATEHTHOW HHGOPMALUKU U CPEACTB

WHIUBUyaIU3aluu U cepBUC mNoucka nateHTHol uHpopmamuu (UC «llouckoBas
iatgopMay, 3amyiiena B 2022 roxay) https://searchplatform.rospatent.gov.ru/.
Ha pa3paboTanHoii mouckoBoi miaaTdopmMe peaan3oBaH MOUCK CBECHUM 110 MUPOBOMY
dboHIy N300peTeHUI U TIOJIE3HBIX MO/IEJCH, BKIIOYasi pOCCUNCKIE MACCUBBI U MACCHUBBI
ctpan CHI', MHOTOSI3bIUHBIN MOJHOTEKCTOBBIM U aTPUOYTHUBHBINA MOUCK HA OCHOBHBIX
€BpPONEHUCKUX S3bIKaX, MOUCK HAa OCHOBE MMATEHTHBIX KJIACCU(UKATOPOB, MOUCK C
UCIOJIb30BAHUEM HMCKYCCTBEHHOTO HMHTEIUIEKTA, MOUCK MO0 XUMUYECKUM (opmyiam,
F€HETUYECKUM TIOCJIEI0BATENbHOCTAM H JAp. Jlnsg pa3paboOTUMKOB peann3oBaH
nporpamMmHbIid uatepderic APIL.

Taxoke Ha TuIatopme pa3MeIeHbl aHATUTHIECKUE CEPBUCHI, KOTOPBIE TO3BOJIST
MPOBOAUTHL MOHUTOPHUHT MOKa3aTeseil cepbl HHTEIUIEKTyaIbHOM COOCTBEHHOCTH.

3aBepiiaroTcsi paboThl 1Jisi o0ecredeHus moucka Ha 1udpoBoit miaatdopme
CBEJICHUI MO TOBAPHBIM 3HaKaM M MPOMBIIUICHHBIM oOpasnam. [lo mepe 3aBepiieHus

paboT JOCTYN K 3TUM 00BEKTaM MOSIBUTCS Ha uiat(opme.

VcTouHnKaMy HayYHO-TEXHHYECKOW HH(POPMAITUH SBIISIOTCS:

* pecdepaTuBHas HHPOPMAIIUS O TIOCIETHUX TOCTIKCHHSIX HAYKA U TEXHUKU;
* pecdepaTuBHas MHPOPMAIIUS O TTATEHTaX 3apyOCKHBIX CTPaH;

* ITOJTHBIC OTTMCAHUS N300PETCHMI K aBTOPCKUM CBHUCTEIILCTBAM M IMATCHTAM;
* otueTel 0 HUUP, OKP, I1KP;

* MICCepTaIn;



* MaTepHabl MPOPUIBLHBIX KOH(PEPEHINH;

* MaTepHalbl HEMyOINYHBIX UCTOYHUKOB,;

* IOKJIA/IbI O TIEPCIIEKTUBAX PA3BUTHUS HCCIETYyEeMOM 00JacT TEXHUKH;

* OTYETHI O MATEHTHBIX UCCIICIOBAHUSAX;

* opuMaIbHbIE HOPMATHBHBIE TOKYMEHTHI;

* CTaHJAPTHI;

* TEXHHUUYECKUE yCIIOBHS;

* KOHBIOHKTYpHO-dKOHOMHYEcKass HHpopMaius (peKjamMHbIe IPOCIEKTHI,
KaTaJorH, CIIPaBOYHUKHU U T.IL.);

e qpyras JOCTyIHas, J/JOCTOBEpHAs Hay4YHO-TEXHUYECKas JHUTepaTypa u

uHbopmaIus.

[Topsinok npoBeaenus [ cocTOUT U3 cneayromuX 3TanoB:

* MOMCK W OTOOp MATEHTHOW W JPYrol JOKYMEHTAIlMKM B COOTBETCTBUHU C
YTBEPKJIECHHBIM PETJIaMEHTOM MPOBEICHHS TATEHTHOTO TTOMCKA U OPOPMIICHUE OTUETA
O TIOMCKE;

* CUCTEMAaTU3allUI0 U aHAJIU3 OTOOPAHHOM IOKYMEHTAIUU;

* 000CHOBaHHE PEIICHUH 3a1a4 TATEHTHBIX UCCIICIOBAHUM;

* 000CHOBaHHWE TPEIIOKEHUM T10 JMATbHEHUIIEH IeATeIbHOCTH OpraHHW3alllH,
MOJrOTOBKA BBIBOJIOB M PEKOMEH/IAIUI TP OMPEICTICHUHN YPOBHS TEXHUKHU;

* odopmieHre pPe3yJNbTaTOB HKCCIEIOBAHUN B BHUJE OTYETa O MATEHTHBIX
UCCJIEIOBAHMSIX.

[IpoBenenue u odopmieHHUE OTYETa PErIaMEHTUPOBAHO HOPMATUBHBIMU
JOKYMEHTAMU:

* «['OCT P 15.011 - 96. I'ocynapctBennsiii cranaapt Poccniickor denepannu.
Cucrema pa3pabOTKM ¥ TOCTAaHOBKHM TMPOAYKIIMM Ha MPOW3BOACTBO. [laTeHTHBIE
uccnenoBanus. ComepkaHue U MOpsiAOK MPOBEACHUSDY;

* «I'OCT 7.32-2017. MexrocyaapcTBeHHbIN cTanaapt. Cucrema CTaHIapTOB 1O
uHdopmaruu, OuUOIMOTEYHOMY U H3AaTeNbcKoMy gneny. OTder o HaydHO-

uccienoBarenbckoi padore. CTpykTypa U npaBuiia 0hOpMIICHUS.



[Ipy BBINOJHEHUM AHATUTHYECKOW YacCTH OTYETA BCE IIPUBEICHHBIE B OTYETE
BBIBOJIbI JIOJKHBI OBITH OOOCHOBAHBI MPOBEICHHBIM aHATH30M.
3aKIIFOUEHUE OTUETA O MTOUCKE JOJIKHO COJIEPHKATh:
1. O6o0061eHHbIe BBIBOBI IO pe3yibTaTaM rposeneHHbix [1M, Hampumep, 3T0 MOTYT
OBITh:
* OCHOBHbBIC TCHJICHIIUU PA3BUTHS B JAHHOU 00JIaCTH;
* BeJlylllMe CTPaHbl B JaHHOU 00JacTH;
* HanOOJIbIlIEEe KOJTMYECTBO U300pETEHUH OBLIO 3asBJICHO U B KaKUX r0J1ax;
* Kakue (GUPMBI SBJISIFOTCS BEAYIIMMH — TATEHTOBJIAIeIbIIAMH
2. OueHKy COCTOSIHUS BBIIIOJIHEHUS pa0O0ThI, COCTABHOM YacThIO KOTOPOM SBISIOTCS
[N (manmpumep, HUP u OKP), B cBeTe COOTBETCTBHUSI €ro TPeOOBAaHUSM K
KOHEYHBIM pe3yjbTaTaM palOoThl, UEIsIM, IUIaHaM, IporpaMmam, NepCcrneKTUBaM
JESTENIbHOCTH MPEANPUATHS (OpraHUu3alum);
3. IlpennoxkeHus mo MCNonb30BaHHUIO pe3ynbTartoB [N s coBeplieHCTBOBaHUSA
HAay4YHO-TEXHUYECKOM, IPOU3BOJCTBEHHOM MPOAYKLIHH, YCIYT W pPa3BUTHUSA

NeSTEeILHOCTH NMPEANPUITHS (OpTaHU3aIUN ).

2. MojaejJimpoBaHue aBTOMATU3MPOBAHHOM CHCTEMbI NATEHTHOI0 MONCKA

JInst yCTpaHeHMsl CYLIECTBYIOIIMX HEJOCTATKOB TEXHOJIOTMU IPOBEACHUS
MAaTEHTHOTO MOuCKa Mpu co3aanuu HOBOM AT HeoOxoaumo mpoBeneHue Oosee
OOLIMPHBIX YIAyOJEHHBIX MATEHTHBIX HCCIEAOBaHUN B TpeOyeMol o0jactu ¢
HOJIIEPIKKOM CHELUATU3UPOBAHHBIX WHCTPYMEHTAIBHBIX CPEIICTB
(aBTOMAaTU3UPOBAHHBIX cHcTeM mareHTHoro moucka (ACIIIT). CtpykTypa KOMILIEKca

MpEJCTaBIICHA B BUJIE JUarpaMMbl KOMIIOHEHTOB B HoTanuu UML Ha Pucyhke 2.
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Baa pauHbIx Tesapuyc Basa paHHbIX
AOKYMEHTOB NpeaMeTHLIX CBA3EH TEPMUHOB
obnacren npeameTHon
obnactu

Pucynok 2. luarpamma komnonentoB ACIIII.

Ha nannoli cxeme mpeacTaBieH COCTaB M B3aUMOJAECHCTBUE MOJCUCTEM KOMILICKCA
Ha YPOBHE JaHHBIX.

CepBHC MMIIOPTA JAHHBIX U3 BHEIIHUX CHCTEM — [TOJCUCTEMA, OCYIIECTBIISAIOIIAS
B aBTOMAaTUYECKOM pEXHME CcOOp [aHHBIX (JJOKYMEHTOB) U3 MOJAKIIOYEHHBIX
MCTOYHUKOB U MEpeIavy UX NOJCUCTEME HAIIOJHEHHUS U IOJATOTOBKH JTaHHBIX.

IMoacucrema HAMOJIHEHMS] M MOATOTOBKHM JAHHBIX - OCYIIECTBISECT 3aHECEHUE
JIOKYMEHTOB B 0a3y JaHHBIX eIMHOr0 orckoBoro npoctpancTsa (EIII), mpousBoautcs
UHJCKCALUS COJIEPKUMOTO JOKYMEHTOB C 3allOJIHEHHEM TaOJUIl KIIIOYEBBIX CIIOB,
pacueT 4YacTOThl HX TPUCYTCTBUS B JOKYMEHTE M YCTAaHOBJICHME BECOBBIX
kodddunrenToB 3HaunMoctr (BK3) kiro4eBbIX CI0B B paMKaxX JAHHOTO JOKYMEHTA.

ba3za nannbix poxkymenrtoB B EIIIl — nHpopManmoHHbI pecypce, coaep:Kaiui
JAHHBIE JOKYMEHTOB.

ba3a jnanHbIX cBsi3eii TepMHHOB mNpeAMeTHO o0JacTu — 0a3za JaHHBIX,
cojiepikailiasi CocTaB M BECOBbIE KOA(PPUIMEHTHI 3HAYMMOCTHU KJIIOUEBBIX CJIOB B
JIOKYMEHTAaX IO MPEeIMETHBIM 00JIacTsIM.

Te3aypyc npeamerHoii obaactu — Ttabnuma, cojaepikamias HHPOPMAIUIO O

IMPUHAOJICKHOCTH KIJIIOYCBBIX CJIIOB IMIPCAMCTHBIM 001aCTAM.
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IMoacucrema nmoucka U PAaH:KMPOBAHMS Pe3YJbTATOB — OCYIIECTBIISIECT BEIOOPKY
noKkyMeHTOB u3 xpanwnuma EIIIl B cooTBercTBHM ¢ 3ampocoM IMOJIB30BATENS U
paHKUpPOBAHKME PE3yIbTAaTOB Moucka Ha ocHoBaHMKM BK3 kioueBbIX ciioB B oOJake
IMOUCKOBBIX TEPMHUHOB.

Ioacucrema KjacrepusanuM Ppe3yJbTAaTOB MNOUCKA — (QYHKIHMOHAJIbHAS
NOJACUCTEMA, MpPEIHA3HAYCHHAs JUIsl BBINOJHEHUsS IIpoliecca KIACTEPH3alUU
(rpynmupoBKM) HAWJEHHBIX JOKYMEHTOB, B XOJI€ KOTOPOIO  OIpeaesieTcs
CeMaHTUYecKas 0JIM30CTh TOKYMEHTOB HAa OCHOBaHUM HAXOJAIIMXCS B HUX KITFOUEBBIX
cinoB u ux BK3.

Jns peanuszauuu B3aUMOACHCTBUSA IIOJB30BATENSI C JAHHBIM MOPOTrPAMMHBIM
KOMILJIEKCOM ObLT pa3paboTaH crieayromuid cueHapuii padors;, EPC muarpamma

KOTOPOTo IIpuBelieHa Ha Pucynke 3.
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BLINCNHEHKWE NATEHTHOTD
NOMCKa

POpMHpYET BOp MHPOBHHE
NOKCKOBOTO 3anpoca

|

- dopmmpyer MOKC :

|

|

i

i

W
-
‘B3APHYC MHHOB DopMUPOBaHKE NOKCKDBOTO obnaka 1
. TB|:I KMIOHEBLIX CNOB \1/
nNpeqmMeTHoW oBnacTu \ ;
: MNowckoBoe obnako
: KMICHEBLIX CNoB
i
Eaza paHibix cBAIEH :
TEPMUHOB NPERMETHOH !
FarL |
= ! Beconsi@ koadddimumenTel
\Jlf BAMHOCTH KMIOHYE BLIX CNOB
Buif: NaUCKOBDro obnaka
- Buinonuaet BuiBopry ( 'OPKa QOKYMEHTOB M3
8HHOND NOWCKOBOTO
L NPOCTPAHCTER
T
i
i
1
W
- PaNmupyeT pesynsTaTsl {Pm o }(
T
|
|
i
i
W

BuINONHAGT KNACTEPHIAL HID r KnacTepu3aumMA peaynsTaTon BulGopKM Ha ‘] CnucoK peaynsTaTon
L OCHOBIHWH CEMEHTHHB CKON BNM30CTH J NaTENTHOTO NoWCKa

—

Pucynok 3. EPC nuarpamma crienapus pabots! mons3oBarens B ACIIIT

(DYHKIII/IOHEL]'IBHI)IG BO3MOKHOCTH CHCTCMBI IIPCACTABJICHBI B BHAC AHUAI'PAMMBI

BAPUAHTOB UCIOJIb30BaHUS, KOTOpas NpuBeaeHa Ha Pucynke 4.
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=< Extend=>

MNonb3oRaTent

=<Extend>>

MpOCMOTE TPYNN KNACTEPU3A LM
Pe3yNLTATOR NOWCKA

=<|nclude>>

‘DOpMAPC BAHKE NOHCKDBOTO |
sanpoca <<Extend>>
|
YToMHeHWe COCTaBa rpynn
KNACTAPHIAL WM

i
I
<<Extend>> !
]

MpocMoTp pe3ynLTATOR NOMCKS

Pucynok 4. Iluarpamma BapuanTa ucrnonbzoBanust ACIIIIL.

3. MoaenupoBanue npeametHoii odaactu CIC JIA
[IpoBenen aHanu3 KiaccUPUKAUMM W Ha €ro OCHOBE pa3paboTaHa MOJIETb
npeameTHoir obmactu COC JIA, koTopasi mpeacTaBiieHa B BHUJE JUarpaMmbl

KOMITIOHEHTOB B HoTanuu UML Ha pucynke 7
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]

ABWALWOHHBLIRA
LBHTaTENb

5

=4
Mpueog

MeHepatop
nepeMeHHoro,
TOKa

)—o

BP3Y CurHane
ynpaeneHna

115/200

j
O D ] O

yCTpoicTBO
BCY 115/200 115/200

O

115/200

—

BeINpAMUTENBHOE
ycTpoidcTBO

Ew 27

Morpedutenu
23

HaseMHbIH MCTOUHUHK
NMATaHWA

PacnpegenurensHoe
ycTpoiicTBO

27

AKB fj}

27

Pucynok 7. lnarpamma komnonenToB COC JIA.

Ha nanHo#t nuarpamMme TpeACTaBiI€HbI OCHOBHBICE KOMIIOHEHTBHI CHCTEMBbI
anekTpocHaOxeHust JIA W B3aMMOCBA3M MEXAY HHMH C HCIOJIb30BAHUEM
dbopmammmzaruu HoTarmn UML. 3nmech B Buume apredakToB 0003HAUEHBI BHEITHUE
CYIIHOCTH  JJI1  paccMaTpUBaeMOW  CHUCTEMbl:  aBUALIMOHHBIA  JIBUTATEllb,

BcrioMorarenbHas cwioBast ycranoBka (BCY), Ha3zeMHBIH MCTOYHHMK MUTaHUS, OJIOK
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perynaupoBaHus 3ainThl U yrpasienus (bP3VY), norpedurenu snekrposHepruu. B Buze
AJIIEMEHTOB CXEMbl MPEACTABIEHb OOBEKTHI T'€HEPUPYIOUICH, paclpeaeTuTeNIbHON U
npeoOpazoBaTenbHOM mojacucTteM. Ha CBS3SIX yKa3aHbl OCHOBHBIE I1apaMETPBI
B3aUMOJICUCTBUS MEXAY OObEKTaMHU.

JlanHast MoJieNnb TO3BOJISIET pa3paboTaTh cxeMy Oa3bl TaHHBIX MPEAMETHON 00acTy,
KOTOpasi CTaHeT sAapoM XxpaHeHuss uHpopmanuu o I[IIO o00bekTOB mNOUCKA.
Knaccudukanus oObeKTOB, MPOBEACHHAS PaHEe, MO3BOJSIET ONPEAETUTh KIIIOUEBbIE

XapaKkTepucTUIECKe aTpudyThl KiaccoB aneMeHToB COC JIA.

4. lloancucrema rpynnupoBku pesyabraTo IIA

[Ipenymaraemas mojacucreMa CEMaHTUYECKOTO aHAIN3a KOJUIEKIMH TEKCTOBBIX
JIOKYMEHTOB TIpeJHa3HaueHa sl pa3OueHuss Habopa JOKYMEHTOB Ha OTACIIbHBIC
IPYNIbI, KaX1as U3 KOTOPOW COOTBETCTBYET OIPENEIICHHON TeMe. MHbIMU clloBaMHu,
IIOACUCTEMA JIOJKHA PEIIaTh 33a4yy TEMaTUYECKOr0 MOJECIMPOBAHUSA HA BXOJSIIEM
MHOKECTBE TEKCTOBBIX JOKYMEHTOB.

[TocTtpoeHne TEMATUYECKOM MOJEIM MOXKET pAacCMaTpUBaThCA Kak 3azada
OJHOBPEMEHHOM KJIACTEPU3ALMU JOKYMEHTOB U CIIOB IO OJJHOMY B TOMY K€ MHOKECTBY
KJIACTEPOB, KOTOPBIE U OTPAXKAIOT TEMbI TOMCKOBBIX 3aIpOCOB. Tema — 3TO pe3ysbTar
Ou-KJ1acTepusalii, TO €CTh OJJHOBPEMEHHOM KJIACTEPU3AIMH U CIJIOB, U JJOKYMEHTOB T10
UX ceMaHThueckoil onuzoctu. [loa onpeneneHremM TeMbl B KOHTEKCTE JIAaHHOW 3aJa4u
OOBIYHO TIOHMMAIOT HA0Op ONHM3KHX MO CMBICIY CJIOB, KOTOpbIE HauOoJiee YacTo
MOSIBJISIFOTCSI BMECTE B JIOKyMEHTax oOI1el HanmpaBJIeHHOCTH.

[To cTpykType cucTeMa KIACTEPU3ALMU COCTOUT M3 HECKOJIbKHUX MOIYJEH

(pucyHoK 8):



AOKYMEHTOB

15

Monynb npocMoTpa
Moayne BbiGopa MonbaoBaTens |:> LOKYMEHTOB
Habopa JOKyMEHTOB

Konnekuna
TEKCTOBbIX

Mogyne npegsapuTensHON Mogyne nowncka
obpaboTku TEKCTOBbIX [ OOKYMEeHTOB
OOKYMEHTOB

YnaneHue 3HakoB

npenuHaHwa
BepoaTtHocTHoOE
YananeHue npeacrasneHve
HeuHdopMaTUBHbLIX CNoB OOKYMEHTOB U TeM

MNpvBegeHwe cnos B
HOpManbHyto dopmy

(nemmaTtusayms)
Mogyne oByueHua u
— dhopMMpoBaHUA
PasbueHne Ha TOKeHbI TemaTUYeckux mogenen

PI/ICYHOK 8. CTPYKTypHaH CXCMa IIOACHUCTCMBI KJIACTCPpHU3All1

Monynb npeaBapUTEIbHOM 0O0pabOTKHM TEKCTOBBIX JOKYMEHTOB OTBEYaEeT 3a

MIPUBEICHUE TEKCTOBBIX JAHHBIX K yI0OHOMY JJIsl Oclienytoiie oopadoTku popmary,

4 TakKXKC 3a IIPOBCACHHC MAPYIUX IIPCABAPHUTCIBHBIX onepauI/Iﬁ C TCKCTaMu,

MMO3BOJIOIMMMHA  BHAYHUTCIIBHO YIIYUYIIUTL HWTOIOBOC KadCCTBO pa6OTBI CHCTCMBEI.

OcHoBHBIE (PYHKITUHU, PEATU30BAaHHBIC B JAHHOM MOJIYJIE — ATO:

yAaJICHUE 3HAKOB MPENUHAHUS - C TOYKW 3PEHUS BBHIOPAHHOW I pelieHuUs
3a/1aud MaTeMaTUYECKOW MOJIEIU 3HAKW MPENMUHAHUS HE HECYT B ce0€ HUKAKOU
CMBICIIOBOM MH(OpMAIUKU U, CIIEOBATENBHO, HE TOJKHBI IPUHUMATD Y4acTHE B
€€ IIOCTPOCHUH;

yaajieHue HeMH(POPMATUBHBIX CJIOB (CTOM-CJIOB) - B TEKCTAaX Ha JIFOOBIX S3bIKAX
BCTpeYaeTcsi 00JIbIIIOE KOJIMYECTBO CJIOB, MAJI0 MHTEPECYIOIINX UCCIIEI0BATEIS C
TOYKH 3PEHUS BBIICJICHHUS TEMATHKUA JTIOKYMEHTOB B KOJUICKI[MU; TaKHUE CJIOBA
Ha3bIBAIOTCS CTON-CJIOBAaMU (HAmpUMeEp, CJIOBA €CJIM, KaK, 4TO, OH, KOTJa H
JIpYyTue); UX MPUCYTCTBHE B TEKCTaX JOKYMEHTOB HE TOJIBKO 3aMEMJIAeT HX
00paboTKy, HO ¥ HETaTUBHO CKA3bIBACTCS HA UHTEPIPETUPYEMOCTH (TTOHSATHOCTH
MOJIH30BATENI0)  PE3YJNbTUPYIOIIUX TEM, U, IMOITOMY, HUX HEOO0XOIUMO

oTOpachIBaTh Ha dTare MpeaBaApPUTEIbHON 00paboTKY;
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o IpUBEJICHUE CIIOB K HOpMaNbHOU Qopme [8] (meMmartuzanus) - KpailHe BakHast
MpOIEAYpPa, CMBICI KOTOPOM 3aKIIOYaeTCsi B TOM, YTOOBI pa3iMuHble (HOPMBI
OJTHOTO U TOTO K€ CJIOBa (HalpUMEp, CIOBO I'€HEPAaTOp B APYTUX Majexax —
reHepaTopa, reHepaTopy, F'€éHepaTopoM M T.J.) pacCMaTpUBAIUCH MPOTrpPaMMOM
KaKk OJHO cnoBo. Peanmuzanus AaHHOTO (PYHKIHMOHANA TMOJOKUTEIBHO
CKa3bIBAETCs KaK HAa CKOPOCTU PabOTHI IPOrpaMMBl, TaK U Ha KAYECTBE UTOTOBOI
MOJEIIH.

o pa30OueHre Ha TepMbl — TPOIEaypa, 3aJada KOTOPOM 3akKioyaeTcss B
IPEJICTaBICHUN TEKCTA B BUJIE OTJEIbHBIX COCTABISAIOLIUX, TEPMOB. B kauecTBe
TEPMOB MOTYT BBICTYNaTh OTAENIbHBIE CIOBA, CIOBOCOUYETAHUS, IPEAJIOKEHUS U
Ap.

Moayne oOyueHuss U (QOPMHUPOBAHUS TEMATUYECKUX MOJENEH peanu3yer

OCHOBHYIO (DYHKIIMOHAJIbHYIO YacTh CUCTEMBI, @ UIMEHHO BBbIJIEJIEHUE HA0Opa TEM M3

KOJUIEKIMM JOKYMEHTOB M IIOCTPOEHHWE MATpPULl BEPOATHOCTEN @, U 0Oy,

COOTBETCTBYIOIIMX BHIOPAHHON TEMATUYECKON MOJIEIH.

5. MeToa TeMaTu4ecKoro Moie IMpoOBaHus

ITycts D = {d;, ..., d,,}- MHOXkeCTBO (KOJUIEKIHMSI) TEKCTOBBIX HOKYMEHTOB, W =
{wi, ..., w,} — MHOXECTBO (CIIOBaph) BCEX YMOTPeOIIEMbIX B HUX TEpMOB. Tepmamu
[9] MoryT OBITH CJIOBa, HOpMaJIbHBIE (POPMBI CIIOB, CIOBOCOYETAHUS, MPEIOKECHUS U
Ip., B 3aBUCUMOCTH OT TOTO, KaKM€ METOJbI MpEeABapUTEIbHON 00pabOTKH ObLIN
BBITIOJTHEHBI.

Kaxnprii mokymenT d € D mpezacraBisier co0o# MOCIea0BaTEILHOCT TEPMOB 1y
TEPMOB W1 ... Wy, U3 croBapst W.

l'unoresza o cymecrBoBanuu tem [10] rmacut, 4To Kaxk10€ BXOXKICHUE TEpMa M B
TOKyMEHT d CBSI3aHO C HEKOTOpOW Temoi t M3 3aJJaHHOTO KOHEYHOTO MHOXKECTBa 1.
Takxe mpeanonaraeM, 4TO YUCIO TEM MHOTO MEHbBIIE, YEM YHUCIO JOKYMEHTOB M
TEPMOB.

KOJ’IJ’IGKHI/IX JAOKYMCHTOB IPCACTABJISACT coboit IMOCJICAOBATCIIbHOCTD TPOCK
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D ={(W,d;T;)|i=1,..,n}rae

d; — TOKYMEHT 13 MHOXecTBa D,
W, — BekTOp TEpMOB JOKyMEHTa d;,
T; —BexTOp TeM AOKyMeHTa d;,

Tepmbpl w; W HOKYMEHTHI d; SBISIFOTCS HAOIIOMaeMBIMH TIEPEMEHHBIMH, TEMBI
t;HEN3BECTHBI U SBJIAIOTCS JJATCHTHBIMU (CKPBITHIMHU) IEPEMEHHBIMHU.

[Topsimox TepMOB B JOKYMEHTaX HE BaXK€H JJIS BBIABICHUS TEMAaTUKH. OITO
IIPE/ONI0KEHNE Ha3bIBACTCsl TUTIOTE301 «Merika ciioBy [11]. [Topsmok 10KyMEHTOB B
KOJUICKITUY TaK)Ke HE UMEET 3HaUCHUSI.

CornacHo rtumore3e o0 ycioBHOW He3aBucuMoctd [10], mosiBieHHME CIIOB B
nokymenTe d 1o TeMe t 3aBUCUT OT TEMBI, HO HE 3aBUCHUT OT JIOKyMEHTa 0 M OITUCHIBACTCS

OOIIMM JIJIs1 BCEX JIOKYMEHTOB pacrnpeneicauem p(w | t):

pr(wldt) =plw|t)
Pacnipenencaue TepMoB B JoKyMeHTe P(w | d) ONMHMCBIBACTCS 6EpOSIMHOCMHOLU

cMecbio PacIpeeICHH TepMOB B TeMax @, = p(w | t) ¢ Becamu 0,5 = p(t| d):

p@Id) =) p@ D pEld) =) p@ OPEID =) pubea, tae

teT teT tET
p(w | d) — BeposTHOCTH MoOsiBIEHUsT TepMa @ B Aokymentre d, p(w|t) —
BEPOSITHOCTh TMOSIBIICHHS TepMa « B JTOKyMeHTe C TeMoit t, p(t|d) — BeposATHOCTH

pUCYTCTBUS TeMbI t B JokymenTe d.

3amada TeMaTHUECKOro mojenupoBanus [12] — oOpaTHas 3ajade MOPOKIACHHUS
KOJUICKITUH IOKYMEHTOB, T. €. [0 3aJIAHHOM KOJUICKIMK TOKyMeHTOB D TpeOyercs HaiiTn
MHOXeCTBO TeM T, pacnpenenenuss p(w |t) ana Bcex Tem t € T u pacnpeneieHus
p(t| d) nns Bcex nokymenToB d € D u mapaMeTphl pacipeecHus TEPMOB B TeMax U
TEM B JIOKYMEHTaX COOTBETCTBEHHO (,,; U O 4.

Temaruueckast Mojenb tareHTHOTO pazmenicHus Jupuxie (LDA) [10] ocHoBana

Ha Pa3jIoKCHUN JOKYMCHTOB IIPpU AOIOJHHUTCIIBHOM IPCAITOJIOKCHUN, YTO BCKTOPLI
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noxymenToB 6, = (6,4) € RTl u Bextopsr Tem @, = (¢,,.) € RY! nopoxnarorcs

pacnpenenennsmu Jupuxie ¢ mapamerpamu a € R!Tl u 8 € R! coorBercTBeHHO:

. I (ag) 1
Dir(0y4; a) = o F‘th) [1: 06, at ,ar >0, ag=Xap, 0, >0, X 0g =1;

. I' (Bo) w
Dlr((pt; ﬁ): ¢ w® f,t - ,8W>O ﬁO_ZWﬁWI (pwt

[Tw F'(Bw)
0, 2w Pwe = 1.
rae I (z) — ramma-QyHKIuS;
R _npoctpancTBo TepMOB;
RITI - mpocTpancTBO TEM.
Maremarudeckoe oxumanue W jaucrnepcus t-ii koopauHaThl BekTopa 6y [7]

paBHBI, COOTBCTCTBCHHO,

a
EQtd = thDiT(Qd; a)d@d = _t, Detd = 5 A
@ ag(ay +1)

BekropHslii mapametp « onpenenset [13] cTeneHs pa3pe:keHHOCTH BEKTOPOB B4,
nopopxaaembix pacnpenencauem Dir(0; a). Ecim ap =1 pgns Bcex t, To
pacnpeznenenue lupuxiie nepexoaut B paBHOMepHOe. Uem Oobile @y, TEM MEHBIIE
IOUCTepcusi, M TEM CHJIbHEE BEKTOpPhl 6; KOHLEHTPUPYIOTCSI BOKPYI BEKTOpa
MaTemMaThueckoro oxwunanus E6;. Uem MeHblie a;, TeM cuibHee 3HAYCHUS 6Oy
KOHIICHTPUPYIOTCSL BOKPYT HyJs. UeM MeHblue @, TeM OoJiee pa3pexeH BeKTop 0.
[ToaTomy a; Ha3bIBAIOT MapaMeTpaMu KoHTpacTa [7].

Pacnpenenenne [Iupuxie — 10CTaTOYHO HIMPOKOE NAPAMETPUIECKOE CEMENCTBO
pacrpeeieHui Ha eIMHIYHOM CHMITICKCE [ 7], KOTOpOE OMUCHIBAET KaK Pa3peKCHHBIE,
TaK U CKOHIICHTPUPOBAHHBIE JUCKPETHBIE PAaCIPEICIICHU.

Mogens LDA noaxoaut it OnucaHus KIIacTepHBIX CTPYKTYp [14]. Uem meHbIe
3HaYEHUS TUTIEPIIapaMETPOB @ U [§, TEM CHIIbHEE pa3pexeHo pacnpeaeneHue Jupuxie,
Y TE€M Jlajibllie OTCTOAT APYT OT APYyTa MOPOKI1aeMble UM BEKTOPHI. UeM MEHbILIE @, TEM
CHWJIbHEE pa3nyaroTcsi JOKYMEHTHl 6,;. UeM MeHblle [y, TEM CUJIbHEE Pa3InyaroTCs
TeMbI @,. Bextopsl ¢, = p(w|t) B nmpoctpancTse Tepmos RW! nmpencrasnsior menTpsI

TEMAaTHYCCKHUX KIIACTCPOB. DneMeHTaMu KJIIACTCPOB ABJIAIOTCA BECKTOPBLI JIOKYMCHTOB C
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IMIUPUIECKUMU pactipenencausamu p(w | d, t). Uem MeHbIlle TUIeprapaMeTpsl 5, TeM
00JIBbIIIe MEKKIIACTEPHBIC PACCTOSIHHUS 10 CPABHEHHUIO C BHYTPHKJIACTCPHBIMU. Takum
o0pa3omM, THIeprapamMeTpbl MO3BOJISIFOT MOJICIIMPOBATh TEMATHYECKUE KIIACTCPHBIC
CTPYKTYpPBI Pa3IUIHOMN CTEIICH! BhIpaXeHHOCTH [15].

Pacnpenenenue Jlupuxie Takke SIBJISIETCS CONPSIKCHHBIM K MYJIbTHHOMHUATBHOMY,

YTO YIPOIMIAET BBIBO AIIOCTEPHOPHBIX OIICHOK BEPOSATHOCTEH By U ¢ [7].

6. MoaudguupoBaHHBII METO JATEHTHOT0 pa3MelneHus JupuxJe nis

¢popmuposanus LIIIO o0bexTOB

Y4uuThiBas BO3MOKHOCTHM pa3OMEHMs] TEKCTOB JOKYMEHTOB Ha COCTAaBJIAIOIIHE
CMBICJIOBBIE TEPMBI U TEMAaTUYECKOW TPYNIUPOBKU 1O MeToay Jlupuxiie mpeajiaraetcs
Ha HTane (OpMUPOBAaHMUS OH-TpaMM OCYIIECTBISATH OTOOP U CEMAaHTHYECKOE
PaHKUPOBAHKE MOJYYECHHBIX BEKTOPOB TEPMOB.

OT0 TOCTUTAETCS OCYLIECTBIEHUEM O0YUYEeHHSI MOJIENIH Ha 3apaHee MOATrOTOBICHHBIX
TEKCTaxX, CIEeIHAIbHO OTOOPAHHBIX HKCIIEPTAMU M OTHOCSIIUXCS K TEME HCCIEyeMOM
npeaMeTHord obnactu. Ha stane ¢opmupoBanus Ou-rpamm ¢Gopmupyercs o001aKko
KJTFOUEBBIX MOHATUN MMEIONIMX OTHOIIEHUE K TeMe MpeAMETHON obiacTu. MexaHusm
BEPOSITHOCTHOTO pacmlpe/iesieHuss TEPMOB (B HalleM ciydyae OurpaMm) 1Mo Temam
MO3BOJISIET YCTAHOBUTH BECOBBIE KOA(D(PUIIMEHTHI 3HAYMMOCTH KOHKPETHON OMTpaMMBbl
U JIOCTUTHYTh CEMAaHTUYECKOTO paHXUpoBaHUs. [laHHOE 00JIaKO KIIFOUEBBIX TEPMOB C
BECOBBIMM KOY(P(DUIIMEHTAMH 3HAYMMOCTH COCTaBJISIIOT OCHOBY aBTOMAaTU3MPOBAHO
dbopmupyemMoro mu@ppoBOro MOMCKOBOTO 00pa3a 00BEKTOB, CEMAaHTHYECKU CBSI3aHHBIX

C TEMOU HCCIIEI0OBAHUA.

7. IlporpaMMHas peaju3anus CUCTEMbI

Ha nepBom sTane o0pabOTKH OCYIIECTBIISAECTCA UMIIOPT JAaHHBIX U3 (aioB,

IMOJIYYCHHBIX B PC3YyJILTATC ITOUCKA.
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In [12]: data = pd.DataFrame(data_dir)

In [13]: data

Outf13]:
text tema

S

Mpouecc BKMIOMEHNA CHHXPOHHOMO reHepaTopa Ha na...  ABTOMaTH3auWA BKMICYEHWA reHepaTopos Ha napanne...

-

B Tex cnyyanx, Koraa He TpedyeTCA ransBaHuyeck. . ABTOTPaHChOPMATOPHEIE BY
2  BoiNpAMMTENM Ha ANOAaX W TUPUCTOPax o0nagaroT us3... AKTUBHbLIE BLINPAMUTENN
3 \nB cucTemax 3nekTpocHadKeHuA JTA MMEKT MeCTO K...  AHanW3 JUHaMUKY NPOLUeCCOs PerynipoBaHua Hanpax...
4

AHaN®a NPoLLeCCcos PErynMpoBaHNs HaNPAKEHNUA reHe...  AHANW3 MHaMUKK NPOLECCOB PeryNMpoOBaHUA Hanpax...

112 MpuHUMN AEACTEUA CEPEOPAHO-UMHKOBEIX aKKYMYNATO...  YCTPOWCTEO NPMHLMN AEHCTEUA M OCHOBHLIE XapaKTe...
13 XUMUYECKUIA MCTOYHKK Toka (XWT) -- YCTPOICTEO, ... XuMUYECKMe UCTOYHUKA TOKA
114 B uvcbposblx perynatopax HanpsxeHua (LIPH) ucnonH... LinthpoBskie perynATopsl HanpRKesua
115 Cpeay 3nexTpoMexaHu4ecKux NPUBOA0E Hanbonee 3d... GnekTpoMexaHuyeck1it Npusoa

116 TpuHUMIMansHOoe OTNHYME NPOLIECCOB 3MEKTPOXMMUYE ..  SNeKTPOXuMKUYEKie NPoLecCH! B TONNMBHLIX 3NeMeHTax

117 rows x 2 columns

CJ'IGI[YIOIHI/IM 9TaIlIOM HI[éT OYMCTKa TCKCTOB, YIAJICHUC HGI/IH(l)OpMaTHBHBIX CJIOB,

3HAKOB IIPCIIMHAHUA U JICMMATHU3alHA TCKCTA.

In [20]:

out[2e]:

In [21]:

In [22]:

Out[22]:

train_lst[e]

'BepPTONET OT6Op MOWHOCTL NPUEBOA reHepaTop NPaBMnO OCYWECTBNATLCA Ba/ rNaBHOE PefyKTOp HeCywuil BUHT 4YacToTa KOTOpbiA CT ToCA BHICOKMA TOHYHOCTbL CBA3L 3TO CMHX
POHHuIfi TEHEPATOp NPUBOAWTLCA BPAUEHAE HENOCPEACTBEHHO peAyKTOp ABATaTeNb MpUMEHEeHWe NPUBOA NOCTOAHHLIA CKOPOCTb YYMTHBATL AaHHLM OGCTOATENLCTEO BEPTONET NPUMEHATL NpenMyuecTe
©HHO NepBM4HBA CUCTeMa 3M18KTPOC nep ToK i cucTema 3nexTpocHabxeHMe NOCTOAHKWIA TOK BEPTONET MPUMEHATL 3anyCK ABUraTens OCYWeCTBAATECA 3NEKTPOCTapTep CT
PYKTYpHHI CX@Ma TUMOBOI CUCTEMa 3NeKTPoCHabXeHne sepmner NPUBECTH PUC CTPYKTYPHBIA CXeMa CMCTeMa 31eKTpocC BepTONET nepi i CMCTeMa 3neKTpoc copepxaTe Hesae
WCUMBIA KaHan TeHepupoBaHWE 3SNeKTPOSHEPrvA MepeMeHHbIl TOK Kaxabii KOTOpbA BKMKWHYaTe CBOW COCTAE GECKOHTAKTHLIA CHHXPOHHBIA MeHepaTop perynaTtop 6nok 3aumMTa y 6
3y 6nok TpakcpopmaTop TOK 6TT CBA3L reHepaTOp BpaWaTLCA CUHXPOHHO OAMH Ban PEAyKTOp CMCTeMa 3neKTpocHabxeHue npeaycMOTpeTs # pabota of KaHan
paboTa OCYWEeCTEBAATLCR BPYYHYW ABTOMATUYECKM CMTHan 63y NoMolWe KOHTaKTOp # pabota knp p. pHBIE pac MOWHOCTE FEHEPATOp PEryNATOP HaNpAXEeHME NOAABAaTLCA
CUrHaN MPONOPLUUOHaNLHBI PAa3HOCTL MOMHLIA TOK Harpyska CUrHan mocTynaTe 610K TpaHCHopMaTOop TOK 06a KaHan reHepupoBaHWe KOTODbI CORAMHATBLCA CebA auddepeHUMancHbii cxema 6aok 3au
#Ta ynpaenekme OBeCrewnBaTe ABTOMATHYECKYN BKMKSEHWE [@HEPATOp CeTo Takxe 3auATa COOTBETCTBYKWAA KAWA/I FEHEPUPOBAKWE CHWXEHME HAaCTOTa asapyiinbii MOBBWEHME CHWXEHAE HampAXexve
oBpsie ¢asa BMA KOPOTKMA 3aumTa 4acToTa nep i TOK BEpTONET NpefyCMaTPUBATLCA CBA3L HENOCPEACTBEHHMI NPUBOA TEHEDATODP PEAYKTOD HECYWui BUHT
BUA aBapua i NuTaHue npuél TP M TOK " & MCMONb30BaTLCA COOTBETCTBEHHO MOHWXATh TPAHCHOPMATOP KOTOpLIM ABAATHCA OCHOBHLIA pe3epeHbl
i NepeknKHeHHe NUTaHME MPUEMHUK KOPOTKUI 3aMsikaHue o6peie $asa CHuxeHne Hanpnxenme OCHOBHbI TPaHCOOPMATOP pe3epBHbiii OCYWeCTBNATLCA NOMOWL aBTOMAT nepemmwenue npeobpasosatens
ann nonyd4eHue NOCTOAHHEA TOK HANDAXEHWE CHCTEMa 3NEKTPOCHaBXeHWEe WCMONL30BATHCA BHNPAMMTENbHEA YCTPOWCTEBO HOPMaNnskeil paboTa CuCTeMa 31eKTpoc AMHATLCA
i paboTa XapaKTepHuii 0COBEHHOCTL PacCcMaTpuBaTh CMCTEMa 3NEKTPOCHAbXeHue ABNATLCA BLICOKMA CTENeHs Pe3epBMPOBAHME NUTAHWE pacnpefenuTeNsHui YCTPOACTEO 0BECMeYMBaTL XOPOWMA 3KC
MNYaTAUMOHHOTEXHWHECKW XapaKTEPHCTAKE CHCTEMA HAMPUMED OTKAZ OCHOBHE OAHOGA3HbI TPAHCOOPMATOP MPHEMHWK MepeMEHHsii TOK NONy4aTs MUTAaKWE pesepsrili TPAHCGOpMATOp OTKas asapuii
Hbll UCTOYHMK 3NEKTPOMAaWMHHLI NpeobpasoBaTens TUN aHANOrMHYHO OCYWECTBAATLCA NUTaHME np T p Tok 0TKaz ofuH npué aBTOMaTHYECKM NepeKnnHaT
bCA NUTaHWE MCNPaBHLM NOMOWE KOMTAKTOp CAy4ail 0TKas 06a aKKyMynATOpHuA 6aTapes obecneduBaTh NMUTaHWe NPUEMHMK NOAKNKYUTL OMD CPabaTeisaTs OBPaTHLI TOK W30NMPOBATe OCTANLHOA Np
MEMHUK NOCTOAHHLIA TOK MapannensHo aKKyMynATOpHuii 6aTapes paboTaTb Takxe CTapTepreHepaTop CTr KOTOpHA BKIKHYATLCA 3aNyCK BCMOMOraTenbHullf CWAOBOW yCTaHoeka'

# Modcyumaem Kon-8o cnob 6 (coc i mampuusi)
vector_ben = CountVectorizer(

analyzer="vord",

# min_df - vacmoma Bcmpevaemozo mepmuta < 16

min_df=10,

# Guzpammbl, mpuzpammbl

ngram_range=(2, 3),

stop_words=stopwords.words("russian"))
train_vec_ben = vector_ben.fit_transform(train_lst)

len(train_lst)

104

3aTem MpON3BOIUTCS pa30MEHNE KOPITYCOB TEKCTOB B JOKyMEHTaX Ha OUTpaMMBI

C TIOJTyYE€HHUEM BEKTOPOB KO3(PIHUIIMEHTOB 3HAUUMOCTH.
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In [26]: vector_ben.get_feature_names_out()

Out[26]: array([ aBapuiHbii UCTOYHKK', 'aBapwitHbll NOBblWeHWE ', 'aBapuitHslil pexum’,
'aBUALUMOHHBIA OBUTraTens ', 'aKKyMyNATOpHbit HaTapes’,
"aKTUBHBbIA MOWHOCTL', 'aKTMBHBIA Harpyska', 'aKTWUBHbIH COMpPOTUBNEHME',
"aMnAMTYAHBIA 3Ha4deHwe', 'annapaT zawmuTa’, '6n0K ynpasneHue’,
'6opTOBLIA CceTe', 'BeKTOpHbI Auarpamma’, 'BenuYuHa HanpAxeuue',
‘BenuyuKa Tok', 'BKAW4YeHWe reHepaTop’, 'Bo3byxaoeHue reHepatop’,
'Bpaulenune reHepatop', 'BCNOMOraTenbHbld cunoson’,
'BCMNOMOTATENbHLIA CMAOBOK YCTaHOBKa', 'BTOpU4HbIA obMoTka',
'BTOpU4HEIA 06MOTKa TpaHchopmaTop', 'BXOAKON HanpaxeHuwe',
"BHNPAMUTENbHBIR YCTPOWCTEBO , 'BHINPAMUTL HanpAaxeHue',
'BBIXOAHOW HanpaxeHue', 'reHepaTop MUMeTb', 'reHepaTop Hanpaxenue',
'reHepaTop napannenseei’, 'reHepaTop napannensHuld paboTa’,
'reHepaTop NepeMeHHbid', 'reHepaTop nepeMeHHsiit Tok',
'reHepaTop NOCTORHHBIA', 'TeHepaTop MOCTOAHHBIA TOK',
'reHepaTtop paboTaTh', 'reHepaTop paBHeli', 'reHepaTop perynatop’,
‘reHepaTop cucTema', 'rewepatop ToK',
'reHepupoBaHue 3NeKTpo3Heprua', 'AeCTBOBaTb 3Ha4yeHue',
"AONYyCTUMBIA 3Ha4yeHue', '2a0aTb 3Ha4eHue', '3axuM redepaTop’,
‘3auMTa ynpaeneHue', '3Ha4YeHWe KO3OOMUMEHT', '3Ha4eHWe HanpaxeHue',
'3Hau4eHMe TOK', 'W3MEHeHWe HanpAaxeHue', 'W3MeHeHue Tok',
"U3MEepUTenBHEIA oprad’, 'uMeTb Bua', ‘WMETb MecTo',
"MCTOYHUK MepemMeHHbif', 'MCTOYHUK NEepeMeHHbld TOoK',
"MCTOYHMK MUTarue', "WCTOYHWK NOCTOAHHBIM ', "WMCTOYHMK ToK',
"MCTOYHUK 3NEKTPO3Heprua', 'KaHan reHepupoBaHue',
'KaHan reHepupoBaHME 3NeKTPO3Heprua’, 'KadyecTeo npumep’,
'Ka4ecTBO 3NeKTpUHeCKWi', 'Ka4eCcTBO 3NeKTPUHECKMA 3SHEeprua’,
'Ka4eCcTBO 3NeKTPO3HEpruA', 'KOPOTKMW 2amelikanue’,
'KO3OOMUMEHT ycuneHue', 'NuHelHbA HanpaxeHwe',
"MaKCWMManbHBIM 2Ha4eHWe’, 'MOMEHT BpeMa’, 'MOWHOCTb reHepaTop',
'Harpyska redepatop’', 'Harpyska HanpaxeHue', 'HanpAaxeHwe Bwixog',
"HanpAxeHWe reHepaTop', 'HanpAXeHuWe 3akuM', 'HanNpAXeHWe uMeTh',
"HanpAXeHWe UCTONYHMK', 'HanpAXeHWe KOTOpwIi', 'HanpAxeHWe Harpyska',
'HanpAXeHWe HanpaAxeHue', 'HanpAXeHUe nepemeHHbir ',
"HanpAXeHWe nNepeMeHHsid TOK', 'HanpAXeHwe nuTaHue',
'HanpAXeHWe NOCTOAHHLIA', 'HanNpAXEHWEe NOCTOAHHBIA TOK',
"HanpAxeHwe NpUBECTH', 'HanpAXeHWe paBHblit', 'HanpaxeHue puc’,
"HanpAxeHwe ceTb', 'HanpAxeHue cucTema', 'HanpAxeHWe ToK',
"HanpAaxeHwe YacToTa', 'HaCcTOAWWA BpeMma', 'HOMMHaNbHBIM 3Ha4eHue',
"HOMWHanNbHLIA HanpaAxerwe', 'HopMmanehwit paboTa', 'HOpManbHbid pexum’,
'obMoTka B03byxaeHue', 'obmMoTka TpaHchopmaTop', 'obpaTHbik CBA3L',

OcymiecTBisieM TOA00pP ONTHMAIbHOTO KOJMYECTBA TE€M JJs TPYHNIUPOBKH

PE3YJIbTATOB.
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0.390

0.385 4

0.380 4
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0.365 -

0.360

In [41]:

TOM-Tem = 3, Coherence = ©.389

TON-Tem = 8, Coherence = ©.384

TOM-Tem = 13, Coherence = ©.363
TOMN-Tem = 18, Coherence = 0.369
TON-Tem = 23, Coherence = 8.374
TOMN-Tem = 28, Coherence = ©.359
TOM-Tem = 33, Coherence = ©.360
TOM-Tem = 38, Coherence = ©.357

Huxe mpuBenena rpaduyeckas HMHTEPIpPETANUs TPYNIHUPOBKU JTOKYMEHTOB

T T
10 15 20 25 30
Konunyectso TOM-Tem

for n_topics, coherence in zip(x, coherence_values):
print(f"TON-7em = {n_topics}, Coherence = {coherence:.3f}")

110

OHpCI[eJ'IéHHBIM Ha MMPCAbIAYIICM 3TaIIC TCMaM.

Out[44]:

Slide to adjust relevance metric:()

Selected Topic] [ Previous Topic || Next Topic | Clear Topic |
A=1 00 02 04 06 08 1

PC1

1

10
Marginal topic distribution

N npencraBnenue

MMEPECCUCHUEM TCM.

Intertopic Distance Map (via multidimensional scaling)

Top-30 Most Relevant Terms for Topic 2 (11% of tokens)
50 100 150 200 250

o

PC2
cHCTema perynuposatine

P——— |
A ———— |
perynsirop Hanpsuxeswe (I

4 nanpsxenue reveparop NN
] oBuarka sosBykacrite NN
xosduunert yeunenie [N
R A,
ToK 8030yKaeHHE
wacToTa spauieHite
2 sosyxaenue reveparop [N
pexuna pacora [N
NOCTORHHBIA BPEMS
20 ToK HarpysKa
’ ngpenarounsit oynxus [
nepexoarsit npouecc [N
2 WIMEPUTENBHBIA OpraH
24 nepenertsii tox [N
wsmeenme Tox [
19 crpysrypriwii cxewa [
21 noctosrssii ox [
ok obmorxa [
17 cxewa cicrena [
3 npusecry puc [l
warpysa rexepatop [
pabora revepatop [l
pasora cucrema [l
reneparop noctoanreit [
npovece perynupozarine [l
wacrora epawenue revepatop [l

Overall term frequency
I Estimated term frequency within the selected topic

1. saliency(term w) = frequency(w) * [sum t p(t | w) * log(p(t | w)/p(t))] for topics t see Chuang et al (2012)
w |topict) = A *p(w [ 1)+ (1- A)* p(w | ip(w); see Sievert & Shirley (2014)

CCMAHTHYCCKH 3HAYMMBIX TCPMHHOB B JOKYMCHTax C
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In [38]: len(lda_model_ben.components_)

out[3e]: 1e

In [56]: pyLDAvis.enable_notebook()
panel = pylDAvis.lda_model.prepare(lda_model_ben,
test_vec_ben,
vector_ben,
mds="tsne")

panel
r =
out[56]: . > - = ;
5805 serecteq Toplc:‘ Previous Topic H Next Topic H Clear Topic ] Slide to adjust relevance metric:(2) ®
A=1 0.0 02 04 06 08 1
Intertopic Distance Map (via multidimensional scaling) Top-30 Most Relevant Terms for Topic 2 (11% of tokens)
s 0 50 100 150 200 250
cncreua perynuposarve N
8 perynupoeane wanproxervre [
SRA——
= 4 perynsrop vanprorerve NN
wanpsxerue revepatop [N
1 oBmoTka B0sByKaeHmne _
3 wospoment yeurerwe [
- oBparHeii caRsh
7 oK BOSTyKaEHIE
uacTora epauenie
2 B035yKaeHveE reHepaTop =
4 & »

['pynmupoBka TeM OCYIIECTBISIETCS 1O KPUTEpHIO, (QOpMUPYEMOMY TIpH

OIIPCACIICHNHN CTCIICHU KOI'CPCHTHOCTH TCM.

Tema Ha3bIBAaETCAA KOrepPeHTHOM (COrNacoBaHHOI), eCiin €& Ton-N CoBa BCTPEHAIOTCA BMECTE HaLLE, YEM MOKHO GbiNo Obl OKUAATH OT CRYHaIIHOrO pacnpeaeneHus (Ton-N Haudonee
BEPOATHbIX CNOB AnA KOHKDGTHOﬁ TeMbI) BbICOKOKOrepeHTHan Tema COOEPAUT CEMAHTUYECKN CBA3AHHBIE MEXAY coGoi cnosa. MeTpMKa KOPPENUPYET C 3KCNEePTHbIMW OLEHKAMM.

In [36]: def get_coherence_mean(model, texts, n_top_words=28):
"""lony4eHne cpeaHell OUEHKM KOrepeHTHocTw"""

# xon-6o mem
topics = model.components_

# nonydeue moxeno
texts = [[word for word in doc.split()] for doc in texts]
# cosz0anue cnoBapa c ucnonesoBanuem gensim

dictionary = corpora.Dictionary(texts)

# Kopnyc Ha ocHoBe mampuysi nodcqema cnoB
corpus = [dictionary.doc2bow(text) for text in texts]

feature_names = [dictionary[i] for i in range(len(dictionary))]

# lMony4enue TOM-cnoB dna kaxdod memsi

top_words = []

for topic in topics:

top_words . append(
[feature_names[i] for i in topic.argsort()[:-n_top_words - 1:-1]])

coherence_model = CoherenceModel(topics=top_words,
texts=texts,
dictionary=dictionary,
coherence="c_v')

coherence = coherence_model.get_coherence()

return coherence

In [37]: get_coherence_mean(lda_model_ben, test_lst)

Out[37]: ©.34068134986165086

Ha noctpoeHHol 1 00y4eHHOI MOJIENTM BO3MOKHO BBITIOJIHEHUE 3alIPOCOB C LIEIBIO
MIOJIy4E€HUS JOKYMEHTOB, CEMaHTUYECKH CBSI3aHHBIX C KJIIFOUEBBIMH CJIOBAMU 3aIIpOCa.

Cdopmupyem 3ampoc cuCTeME Ha Bblayy JAOKYMEHTOB, UMEIOIIMX OTHOILIEHHUE K
«CHHXpOHHBIA TeHepaTop». Hwmke mnpuBeneH pesynbraT oO0paOOTKM 3ampoca C

IMPOBCACHUCM aHaJIn3a CEMaHTHYECKOH OJIM30CTH JOKYMCHTOB.
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In [35]: data[ top_topic’] = data.text.transform(predict_topic)

In [36]: data[:5]

text tema top_topic

0 TMpouecc BKMHOYEHWA CUHXPOHHOMD TEHEDATOPA HA NA...  ABTOMATWIAUMA BKNIOYEHWA reHEPATOPOE HA napanne... 2
1 B Tex cryuanx, koraa He TpelyeTeR ransBaHuYeck. .. AaToTpaHohopMaTopHele BY 34
2 BuinpAMuTEnM Ha gWogax ¥ THPWUCTOPaX 00NananT 1a... AKTHEHLIE BEINPAMKUTENK 28
J '\nB cvcTemax snekTpocHatweHuA NA WMEHT MECTO K. AHANW3 JWHaMUEN NPOUSCCOE PETYIIMPOEAHMA HENPAME. . 5

4  AHanM3 NPOUECCOB PerynypOBaHWA HANPAMEHNA MeHe...  AHANWS JMHAMMEN NPOLECCOE PErYIIMPOBAHMA HaNpPAK... 5
In [37]: predict_topic(’cuHxporHwii rexepatop')
out[37]: 3e

B pesynbTaTe nMeeM peKOMEHJ0BaHHbIA JOKYMEHT (¢ nHAeKcoM 30) U3 TOMCKOBOMI
COBOKYIHOCTHU, Han0oJiee CBA3aHHbIM CEMAHTHYECKH C TEKCTOM 3aIpoca.

Takum oOpa3om, cucreMa BbIIA€T PEKOMEHJALMI0 U OCYIIECTBISIET OTOOp
JOKYMEHTa M3 MOMCKOBON COBOKYIHOCTH MO 3alPOLIEHHOMY IMOHSTHIO, KOTOPOE HE
ABJIIETCS OYKBAJIbHBIM KJIFOUEBBIM CIIOBOM, COJIEPIKAILEMCS B JOKYMEHTE.

JlaHHBII TOAXOJA TO3BOJSET OCYIIECTBIATH OTOOP JAOKYMEHTOB IO CBOOOJIHO
JUHTBUCTUYECKU (DOPMUPYEMBIM 3aIIPOCaM.

OrpaHnueHueM TEKyILIel pealn3alny sBISIETCS JUIMHA 3aIIpoca, KOTOpask He MOXKET
MPEBBIIATH 3 CJIOB (OUTrpaMMbl U TpUrpamMMbl). JlTaHHOE OrpaHUYEHHE BO3MOKHO CHATH
npu OOY4YEeHMM CHUCTEMBbl 10 3HAYUTENIbHO OOJbIIEMYy KOJUYECTBY ATAJOHHBIX

AJOKYMCHTOB, UMCIOIINUX CCMAHTHYCCKOC OTHOIICHUC K HpGI[MGTHOfI o0acTH.

3AKJIFOYEHHUE
OCHOBHBIMHM pe3yNbTaTaMH, IOJTYYCHHBIMH B XOJI¢ BBIMOJHEHUS HAY4YHO-
KBTU(PUKAIIUOHHOMN pabOThI, SIBJISIOTCS:
1. amanu3 mpeaMeTHON 00JIaCTH TIPOIIECCOB MTPOBEICHMSI TATCHTHBIX MCCIICOBAHUMH;
2. paspaboTtka GyHKIIHOHATHHOW MOJeNH mporiecca mpoBeaeHus [1N.
3. paspaboTtka KoHIenTyanbHOoi Moaenu cuctembl ACIIIL.
4. PaccMOTpEH BOIIPOC HWCIOJIB30BAHMS TEXHOJIOTHU TIOCTPOCHUS CTPYKTYPHO-

(bYHKHHOHaJIBHBIX TCXHOJIOTHYCCKHUX CXCM IJIs1 OIIMCaHUA 0O0BEKTOB ITOKCKA.
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ananu3 mnpeameTtHolt oOmactu «COC JIA», BbLAeNEHbl XapaKTEPUCTUYECKUE
npusHaku o0bekToB COC JIA ams moucka.

pazpabotka wmetoguku  ¢opmupoBanus  LIIO  oObekToB B paspese
aBTOMATHU3UPOBAHHOTO (hopMynupoBaHus mouckoBoit 3agaun B ACIIIL.
pazpaboTaHa Meroauka QopmupoBaHusi cemantuueckoro sapa ACIIL musa
IPOBEJCHUSI ABTOMAaTU3UPOBAHHOTO Moucka 00bekToB (Ha mpumepe COC JIA) ¢
UCIOJBb30BaHUEM  MOAU(PHUIIMPOBAHHOTO METOJa JIATEHTHOrO  pPa3MEIIeHUs
Hupuxie.

aHaJIN3 METOJ0B TEMAaTUYECKOTIO MOJAEIUPOBAHUS JJI KJIACTEPU3ALUHU PE3YIbTATOB
I1H;

pa3paboTKa METOJIMKH TPYMIHUPOBKH (KJIACTEPU3AIINH) PE3YJIHTATOB IMOKCKA.

10. pa3zpaboTana KOMIBIOTEpHAsS MOJACIb CHCTEMBl TEMATHYCCKOTO MOJICITUPOBAHUS

PE3YIIBTATOB ITOUCKA C UCIIOJIB30OBAHHUCM A3BbIKaA ITPOIrpaMMHUPOBAaHUS Python.

11. IMPOBCACHBI SKCIICPUMCHTAJIbHBIC NCCIICIOBAHU A pa3pa60TaHHoﬁ MCTOIUKH,

12. popmupoBaHue peKOMEHIAIMI MO MPUMEHEHUIO MPEIOKEHHBIX PEIICHUH MO

ABTOMATHU3allUHU IIPOHCCCa ITIATCHTHOI'O ITIOKUCKA.



